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DISPLAY DEVICE

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese patent application JP2014-085473 filed on Apr. 17,
2014, and Japanese patent application JP2014-085475 filed
on Apr. 17,2014, the content of which is hereby incorporated
by reference into this application.

BACKGROUND

[0002] The present invention relates to a display device,
and is applicable to a display device having, for example, an
in-cell touch panel.

[0003] Inrecent years, in liquid crystal display devices for
use in mobile devices, an electrostatic capacitive touch panel
has been introduced as an input function mainly for smart-
phones. In this electrostatic capacitive touch panel, an “in-
cell” pattern of embedding its function into the liquid crystal
display device has been advanced.

[0004] As disclosed in International Unexamined Patent
Application No. 2012/073792 (Patent Literature 1), the com-
mon electrode is divided into a plurality of areas, to serve also
as adriving electrode and a detection electrode for the in-cell
touch panel. The divided areas of the common electrode
extend in a row direction (a scanning line extending direction)
and/or a column direction (a signal line extending direction)
on the color pixel boundaries. Further, the common electrode
has slits (long holes) which extend in a row direction and/or a
column direction on the color pixel boundaries.

SUMMARY

[0005] Like in International Unexamined Patent Applica-
tion No. 2012/073792, if the divided area of the common
electrode is positioned on a signal line, a leakage electric field
from the signal line has an effect on the liquid crystal layer
through the divided area of the common electrode. Thus, in
any pixel adjacent to the divided area of the common elec-
trode, desired display is not achieved by the effect of the
electric field from the signal line. In particular, when assem-
bly deviation occurs between the counter substrate and the
array substrate, the divided area of the common electrode
appears to be as a line.

[0006] Other objects and new features will become appar-
ent from the following detailed descriptions of the present
disclosure and the attached drawings.

[0007] Of the present disclosure, the representative
descriptions will briefly be made as follows.

[0008] (1) A display device includes a first substrate and a
second substrate. The array substrate includes first signal
wiring layers extending in a first direction, second signal
wiring layers extending in a second direction different from
the first direction, pixel electrode layers arranged in a layer
higher than the second signal wiring layers. common elec-
trode layers arranged in a layer higher than the pixel electrode
layers, and wring layers arranged on and in contact with the
common electrode layers. The common electrode layers are
arranged in positions covering the second signal wiring layers
in a plan view. The wiring layers are arranged in positions
covering the second signal wiring layer in a plan view. The
common electrode layers are divided in the second direction.
[0009] (2) A display device includes a first substrate and a
second substrate. The first substrate includes first signal wir-
ing layers extending in a first direction, second signal wiring
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layers extending in a second direction different from the first
direction, first signal wiring layers extending in the second
direction, a first insulating laver, a second insulating layer,
common electrode layers arranged in a layer lower than the
first insulating layers through the first insulating layer, and
pixel electrode layers arranged in a layer higher than the first
wiring layers through the second insulating layer. The first
wiring layers are arranged in position covering the second
signal wiring layers ina plan view. The common wiring layers
are divided on the second signal wiring layers in the second
direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 11isa plan view illustrating a configuration of a
display device according to an embodiment and a compara-
tive example.

[0011] FIG. 2 is a side view illustrating a configuration of
the display device according to the embodiment and the com-
parative example.

[0012] FIG. 3 is a plan view for explaining a configuration
of the display device according to the comparative example.

[0013] FIG. 4 is a cross sectional view taken along a line
A-A' of FIG. 1.
[0014] FIG. 5 is a cross sectional view for explaining a

configuration of a display device according to First Embodi-
ment.

[0015] FIG. 6 is an enlarged view of a part shown with a
dashed line C of FIG. 5.

[0016] FIG. 7 is across sectional view taken along the line
A-A' of FIG. 5.
[0017] FIG. 8 is a plan view for explaining a configuration

of a display device according to Second Embodiment.
[0018] FIG. 9 is an enlarged view of a part shown with a
dashed line C of FIG. 8.

[0019] FIG. 10 is a cross sectional view taken along a line
A-A' of FIG. 8.
[0020] FIG. 11 is a cross sectional view of a peripheral part

of an array substrate.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] Preferred embodiments and a comparative example
will now be described with reference to the accompanying
drawings. The disclosure has been made by way of example
only. Modifications or changes that can be easily made by
those skilled in the art are inevitably included in the present
invention, as long as they do not deviate from the spirit of the
present invention. For the sake of clear explanations, in the
illustrations, the width, thickness, and form of each part may
schematically be expressed, as compared with their actual
mode. However, they are for example only, and not to limit the
interpretation of the present invention. In the present specifi-
cations and illustrations, the similar constituent elements as
those described in previously described illustrations are iden-
tified with the same reference numerals, and may not repeat-
edly be described.

[0022] Descriptions will now be made to the contents that
are common among the techniques examined prior to the
present disclosure (hereinafter referred to as a comparative
example), First Embodiment, and Second Embodiment,
using FIG. 1 and FIG. 2.

[0023] FIG. 1isa plan view illustrating a configuration ofa
display device according to an embodiment and a compara-
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tive example. F1G. 2 is a side view illustrating a configuration
of the display device according to the embodiment and the
comparative example. Liquid crystal display devices 100,
100A, and 100B according to the comparative example, the
First Embodiment, and the Second Embodiment have an in-
cell touch panel function. Their common electrode layer
serves also as a function as a driving electrode layer for the
touch panel.

[0024] Thedisplay devices 100, 100A and 100B have array
substrates 10, 10A, and 10B, a counter substrate 20, a liquid
crystal layer 30, abacklight 41, a polarizing plate 42, a control
circuit 43, a touch IC 45, and cables 49a, 495, and 49¢. The
display devices 100, 100A, and 100B are elongated in the
vertical direction (the length in the Y direction is longer than
that in the X direction). In each of the array substrates 10,
10A, and 10B, an LCD scanning circuit 46, a common elec-
trode selection circuit (COM selection circuit) 47, and a sig-
nal line selection circuit 48 are formed using a TFT. In each of
the array substrates 10, 10A, and 10B, a driving circuit
(formed with a semiconductor integrated circuit (IC), such as
aCMOS) 44 is mounted with a COG (Chip on Glass) method.
The driving circuit 44 is connected to the control circuit 43
formed with an IC, through the cable 49a. A plurality of
detection electrode wiring layers 24 extending in the X direc-
tion are formed on the upper surface (the opposed side of the
liquid crystal layer 30) of the counter substrate 20, and are
connected to the touch IC 45 mounted on the cable 495,
through the cable 496. The cable 495 is connected to the
control circuit 43. The backlight 41 is connected to the control
circuit 43 through the cable 49¢. The polarizing plate 42 is
arranged between the backlight 41 and the array substrate 10,
10A, or 10B, and on the upper surface of the counter substrate
20.

[0025] Common electrode layers 14, having a function also
as the driving electrode wiring layer for the touch panel,
extend in the Y direction, and are divided in the X direction
and periodically arranged. The detection electrode wiring
layers 24 extend in the X direction, and the plurality of the
layers 24 are arranged in the Y direction. Because the com-
mon electrode layers (the driving electrode wiring layer for
the touch panel) extend in the Y direction, the driving elec-
trode wiring layer for the touch panel does not intersect the
source wiring layer. Thus, it is possible to prevent an increase
in the load on the driving electrode for the touch panel by the
effect of the capacity between the driving electrode wiring
layer for the touch panel and the source wiring layer.

[0026] The liquid crystal display devices 100, 100A, and
100B according to the comparative example, the First
Embodiment, and the Second Embodiment have substantially
the same configuration, except the array substrates 10, 10A,
and 10B.

[0027] The comparative example will now be described
using FIG. 3 and FIG. 4.

[0028] FIG. 3 is a plan view for explaining the configura-
tion of the display device according to the comparative
example. FIG. 4 is a cross sectional view taken along a line
A-A' of FIG. 3.

[0029] The display device 100 according to the compara-
tive example includes sub pixels with a vertical stripe form of
red (R), green (G), blue (B), and white (W). One pixel is
formed with RGB and RGW, respectively, and RGB pixels
and RGW pixels are alternately arranged. B and W include
the number of pixels that is half the number of pixels of R or
G. The display device 100 includes the array substrate 10, the

Oct. 22,2015

counter substrate 20, and the liquid crystal layer 30, which is
arranged between the array substrate 10 and the counter sub-
strate 20.

[0030] On the array substrate 10, the common electrode
layers 14 are arranged on a signal wiring layer 12 through a
flattening film 13. Pixel electrode layers 17 are provided on
the common electrode layers 14 through an insulating layer
16. The common electrode layers 14 extend in a direction (Y
direction) parallel to the signal wiring layer 12, and are
divided in the X direction and periodically arranged. Wiring
auxiliary layers 15 are arranged in the form that they are
connected to the common electrode layers 14, on the signal
wiring layers 12. In other words, the wiring auxiliary layers
15 are arranged between sub pixels of different colors. To
prevent that the divided common electrode layers 14 are short
out each other, the wiring auxiliary layers 15 are not arranged
in a divided position (divided area) 18 of each of the common
electrode layers 14. The common electrode layers 14 and the
pixel electrode layers 17 are formed with a light transmissive
conductive film, such as an ITO (Indium Tin Oxide), while the
wiring auxiliary layers 15 and the signal wiring layer 12 are
formed with a light shielding conductive film (a low resistive
conductive film or a metal film). The wiring auxiliary layers
15 are provided to reduce the resistance of the common elec-
trode layers 14.

[0031] The counter substrate 20 includes a black matrix (a
light shielding layer) 22 and color filters (coloring layers) of
R, G, B, and W. The color filters 23 are repeatedly arranged in
arow direction (X direction) sequentially in the order of R, G,
B, R, G, and W. The same colors of the color filters 23 of R and
G are arranged in a column direction (Y direction), while the
filters of B and W are alternately arranged. The color filters 23
forma stripe pattern (a rectangular form), in which the length
in the X direction is shorter than the length in theY direction,
in a plan view.

[0032] As described above, in the display device 100, the
divided area is positioned above the signal wiring layer 12.
Thus, a leakage electric field from the signal wiring layer 12
through the divided area 18 has an effect on the liquid crystal
layer 30. This may result in that desired display is not
achieved by the effect of the electric field from the signal
wiring layer 12, with the sub pixels adjacent to the divided
area 18. When the assembly deviation occurs, particularly,
between the counter substrate 20 and the array substrate 10,
the divided area 18 appears to be as a line.

[0033] In the display device according to the embodiment,
a shield layer is provided on the signal wiring layer 12 to
prevent that the leakage electric field from the signal wiring
layer 12 effects the liquid crystal layer 30. As a shield layer, it
is preferred to use a wiring layer with a fixed potential.
[0034] In the embodiment as will be described later,
descriptions will be made to an FFS (Fringe Field Switching)
mode liquid crystal display panel. However, it is not limited to
this panel, and is applicable also to a horizontal field liquid
crystal display panel, such as an IPS (In-Plane-Switching)
mode panel.

First Embodiment

[0035] Descriptions will now be made to a first embodi-
ment (First Embodiment) in which a shield layer is provided
on the signal wiring layer, using FIG. 5 to FI1G. 7.

[0036] FIG. 5 is a plan view for explaining a configuration
of a display device according to the First Embodiment. FIG.
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6 is an enlarged view of a part shown with a dashed line C of
FIG. 5. FIG. 7 is a cross sectional view taken along a line A-A'
of FIG. 5.

[0037] A display device 100A according to the First
Embodiment has the same pixel configuration and alignment
as those of the display device 100 according to the compara-
tive example. That is, the counter substrate 20 has the same
structure. The display device 100A includes the array sub-
strate 10A, the counter substrate 20, and the liquid crystal 30
arranged between the array substrate 10A and the counter
substrate 20. It may include sub pixels of R, G, and B with a
vertical stripe form, in which R, B, and B form one pixel. That
is, the color filters 23 may repeatedly be arranged in the row
direction (X direction) sequentially in the order of R, G, and
B, and the same colors may be arranged in the column direc-
tion (Y direction) of the color filters 23.

[0038] On array substrate 10A, pixel electrode layers 17A
are arranged on the signal wiring layer (a video signal wiring
layer or a second signal wiring layer(s)) 12 through the flat-
tening film 13. The common electrode layers 14A are
arranged on the pixel electrode layers 17A through the insu-
lating layer 16. The common electrode layers 14A extend in
adirection (Y direction) parallel to the signal wiring layer 12,
and is divided in the X direction and periodically arranged.
Scanning wiring layers (a scanning signal wiring layer(s) ora
first signal wiring layer(s)) 11 extends in the X direction. A
divided area 18A of the common electrode layers 14A is
arranged in a position, in which the signal wiring layer 12 is
not arranged and which intersects the scanning wiring layer
11. Slits are formed in the common electrode layers 14A of
the opening of the sub pixels. The signal wiring laver 12 is
covered with the common electrode layers 14A. Wiring aux-
iliary layers (first wiring layers) 15A are arranged on the
signal wiring layer 12, by being in contact with the common
electrode layers 14A. In other words, the wiring auxiliary
layers 15A are arranged between the sub pixels of different
colors. The wiring auxiliary layers 15A are arranged to be
covered with the light shielding layer 22. The common elec-
trodes 14A exist on the scanning wiring layer 11. The divided
area 18A is arranged in a position, in which the wiring aux-
iliary layers 15A are not arranged and which intersects the
scanning wiring layer 11. The divided area 18A is arranged to
be covered with the light shielding layer 22. The common
electrode layer 14A and the pixel electrode layers 17A are
formed with light transmissive conductive films, such as an
ITO (Indium Tin Oxide), while the wiring auxiliary layers
15A and the signal wiring layer 12 are formed with a metal
film (a light shielding conductive film).

[0039] As described above, in the display device 100A, the
common electrode layers 14A are arranged on the signal
wiring layer 12, thus enabling to shield the leakage electric
field from the signal wiring layer 12 using the common elec-
trode layers 14A. As a result, it is possible to prevent that the
divided area 18 appears to be as a line, like in the display
device according to the comparative example.

[0040] To shield the leakage electric field from the signal
wiring layer 12, the wiring auxiliary layers 15A are not nec-
essarily provided. When the wiring auxiliary layers 15A are
formed with light shielding films, in a high definition panel, it
is possible to reduce color mixture, in the viewing field, due to
the assembly deviation of the counter substrate 20 and the
array substrate 10. When the wiring auxiliary layers 15A are
formed with low resistive films, it is possible to reduce the
resistance of the common electrode layers 14A.

Oct. 22,2015

[0041] The above-described First Embodiment will briefly
be described as follows.

[0042] (1) The display device includes the array substrate,
the counter substrate, and the liquid crystal layer arranged
between the array substrate and the counter substrate. The
array substrate includes the scanning signal wiring (s) extend-
ing in a first direction, the video signal wiring layer(s) extend-
ing in a second direction different from the first direction, the
pixel electrode layers arranged ina layer higher than the video
signal wiring layer, and the common electrode layers
arranged in a layer higher than the pixel electrode layers. The
common electrode layers are arranged in a position to cover
the video signal wiring layers in a plan view, and the common
electrode layers are divided in the second direction.

[0043] (2) In the above-described display device of (1), the
divided part of the common electrode layers is in a position
intersecting the scanning signal wiring layer(s) between those
adjacent video signal wiring layers.

[0044] (3) In the above-described display device of (1), the
wiring auxiliary layers are arranged on and in contact with the
common electrode layers, and the wiring auxiliary layers are
arranged in positions covering the video signal wiring layers
in a plan view.

[0045] (4) In the display device of (3), the divided part of
the common electrode layers is in a position in which the
wiring auxiliary layers are not arranged.

[0046] (5) In the display device of (3), the wiring auxiliary
layers are light shielding conductive films.

[0047] (6) In the display device of (1), the common elec-
trode layers are arranged in positions covering the scanning
signal wiring layer in a plan view.

[0048] (7) Inthe display device of (1), the counter substrate
includes the light shielding layer and the color filters. The
light shielding layer is arranged in a position covering the
wiring auxiliary layers in a plan view.

[0049] (8) In the display device of (1), the light shielding
layer is arranged in a position covering the divided part of the
common electrode layers in a plan view.

[0050] (9) In the display device of (1), the pixel electrodes
and the common electrode layers are a transparent conductive
film.

[0051] (10) In the display device of (1), the counter sub-
strate includes the detection electrode wiring layers extend-
ing in the first direction. The common electrode layers serve
also as a function of the driving electrode wiring layer for the
in-cell touch panel.

[0052] (11)Thedisplay deviceincludes a first substrate and
a second substrate. The array substrate includes the first sig-
nal wiring layers extending in a first direction, the second
signal wiring layers extending in the second direction differ-
ent from the first direction, the pixel electrode layers arranged
in a layer higher than the second signal wiring layers, the
common electrode layers arranged in a layer higher than the
pixel electrode layers, and the first wiring layers arranged on
and in contact with the common electrode layers. The com-
mon electrode layers are arranged in positions covering the
second signal wiring layers in a plan view. The first wiring
layers are arranged in positions covering the second signal
wiring layer in a plan view. The common electrode layers are
divided in the second direction.

[0053] (12)Inthe display device of (11), the divided part of
the common electrode layers is in a position in which the first
wiring layer is not arranged.
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[0054] (13) Inthe display device of (11), the common elec-
trode layers are arranged in positions covering the first signal
wiring layers in a plan view.

[0055] (14) In the display device of (11), the second sub-
strate includes a light shielding layer. The light shielding
layer is arranged in a position covering the wiring layer in a
plan view.

[0056] (15) In the display device of (11), the first wiring
layers are arranged between the sub pixels of different colors
in a plan view.

[0057] (16) In the display device of (11), the pixel elec-
trodes and the common electrode layers are transparent con-
ductive films. The first wiring layer is a light shielding con-
ductive film.

[0058] (17) In the display device of (11), the second sub-
strate includes the detection electrode wiring layers extend-
ing in the first direction. The common electrode layers serve
also as a function of the driving electrode wiring layer for the
in-cell touch panel.

[0059] (18) In the display device of (11), the first signal
wiring layers are scanning signal wiring layers. The second
signal wiring layers are video signal wiring layers.

[0060] (19) In the display device of (11), the liquid crystal
layer is arranged between the first substrate and the second
substrate.

Second Embodiment

[0061] Descriptions will now be made to a second embodi-
ment (Second Embodiment), in which a shield layer is pro-
vided on the signal wiring layer, using F1G. 8 to FIG. 11.
[0062] FIG. 8is a plan view for explaining a configuration
of the display device according to the Second Embodiment.
FIG. 9 is an enlarged view of a part shown with a dashed line
C of FIG. 8. FIG. 10 is a cross sectional view taken along a
line A-A' of FIG. 8. FIG. 11 is a cross sectional view of a
peripheral part of an array substrate.

[0063] A display device 100B according to the Second
Embodiment has the same pixel configuration and alignment
as those of the display device according to the comparative
example. That is, a counter substrate 20 has the same struc-
ture. The display device 100B includes an array substrate (a
first substrate) 10B, the counter substrate (a second substrate)
20, and a liquid crystal layer 30 arranged between the array
substrate 10B and the counter substrate 20. [t may include sub
pixels with a vertical strip form of R, G, and B, in which R, G,
and B form one pixel. That is, the color filters 23 may repeat-
edly be arranged in the row direction (X direction) sequen-
tially in the order of R, G, and B, and the same colors of the
color filters 23 may be arranged in the column direction (Y
direction).

[0064] On the array substrate 10B, the common electrode
layers 14 are arranged on the signal wiring layer (the video
signal wiring layer or the second signal wiring layer) 12
through the flattening film 13. The wiring auxiliary layers
(first wiring layers) 15 are arranged on the common electrode
layers 14 through an insulating layer (a first insulating layer)
16a. The pixel electrode layers 17 are arranged on the wiring
auxiliary layers 15 through an insulating layer (a second
insulating layer) 165. The common electrode layers 14 extend
in a direction (Y direction) parallel to the signal wiring layer
12, and are divided in the X direction and periodically
arranged. The scanning wiring layer (the scanning signal
wiring layer or the first signal wiring layer) 11 extends in the
X direction. The wiring auxiliary layers 15 extend in a direc-
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tion (Y direction) parallel to the signal wiring layer 12, and
are arranged between the sub pixels of different colors. In a
high definition panel, the wiring auxiliary layers 15 serve also
as a light shielding layer for preventing color mixture in the
viewing angle, due to the assembly deviation of the counter
substrate 20 and the array substrate 10B, and a role for reduc-
ing the resistance of the common electrode layers 14. The
wiring auxiliary layers 15 are arranged also on the divided
position (divided area) 18 of the common electrode layers 14.
The common electrode layers 14 and the pixel electrode
layers 17 are formed with light transmissive conductive lay-
ers, such as ITO, while the wiring auxiliary layers 15 and the
signal wiring layer 12 are formed with light shielding con-
ductive layers (low resistive conductive layers or metal lay-
ers).

[0065] As illustrated in FIG. 11, in the peripheral area out-
side the display area of the array substrate 10B, the common
electrode layers 14 and the wiring auxiliary layers 15 are
connected through the wiring layer (the second wiring layer)
17a. The wiring layer 17 is wiring in the same layer as the
pixel electrode layers 17. The insulating layer 16a and the
insulating layer 165 are simultaneously patterned to form a
contact hole CH1. The insulating layer 165 is patterned to
form a contact hole CH2. An ITO film is formed in the contact
hole CH1 and the contact hole CH2 and on the upper surface
of the insulating layer 165, and is patterned, thereby forming
the pixel electrode layers 17 and the wiring layer 17a.
[0066] As described above, in the display device 100B, the
wiring auxiliary layers 15 are arranged on the divided area 18
of signal wiring 12, thereby enabling to shield the leakage
electric field from the signal wiring layer 12 toward the pixel
electrodes 17. As a result, it is possible to prevent that the
divided area 18 appears to be as a line, like in the display
device according to the comparative example.

[0067] Unlike the display device according to the compara-
tive example, the wiring auxiliary layers 15 can be arranged
on each signal wiring, thereby reducing color mixture in the
viewing angle, due to the assembly deviation of the counter
substrate 20 and the array substrate 10B.

[0068] A plurality of layers of the insulating films are pro-
vided between the common electrode layers 14 and the pixel
electrode layers 17. The plurality of insulating films are
simultaneously patterned. As a result, the number of times of
film formation is increased, but the number of times of pho-
tolithography process is the same as that of the comparative
example, thereby reducing the load on the manufacturing
process.

[0069] The common electrode layers 14 and the wiring
auxiliary layers 15 are connected, for example, on the periph-
eral part of the panel outside the display area. It is possible to
enhance the shielding effect of the leakage electric field from
the signal wiring layer to the pixel electrode layers without
providing, in the pixels, the contact hole, which causes to
reduce the numerical aperture. The wiring auxiliary layers 15
can be connected to the common electrode layers 14, thus
reducing the resistance of the common electrode layers 14.
[0070] The above-described Second Embodiment will
briefly be described as follows.

[0071] (1) The display device includes the array substrate,
the counter substrate, and liquid crystal layer arranged
between the array substrate and the counter substrate. The
array substrate includes the scanning signal wiring layers
extending in a first direction, the video signal wiring layers
extending in a second direction which is different from the
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first direction, the wiring auxiliary layers extending in the
second direction, the first insulating layer, the second insu-
lating layer, the common electrode layers arranged in a layer
lower than the wiring auxiliary layers through the first insu-
lating layer, and the pixel electrode layers arranged in a layer
higher than the wiring auxiliary layers through the second
insulating layer. The wiring auxiliary layers are arranged in
positions covering the video signal wiring layers in a plan
view. The common electrode layers are divided in the second
direction on the video signal wiring layers.

[0072] (2) In the display device of (1), the pixel electrode
layers are isolated from the pixel electrode layer, and have the
wiring layers in the same layer as the pixel electrode layer.
The common electrode layers are arranged in contact with the
wiring auxiliary layers through the wiring layer.

[0073] (3) The display device of (1) has a first contact hole
penetrating through the first insulating layer and the second
insulating layer on the common electrode layers, and a second
contact hole of the second insulating layer on the wiring
auxiliary layers. The wiring layer is arranged to connect the
common electrode layers inside the first contact hole and the
wiring auxiliary layers inside the second contact hole.
[0074] (4) In the display device of (1), the counter substrate
includes the color filters and the light shielding layer. The
light shielding layer is arranged in a position covering the
wiring auxiliary layers in a plan view.

[0075] (5) In the display device of (1), the wiring auxiliary
layers are arranged between sub pixels of different colors in a
plan view.

[0076] (6) In the display device of (1), the common elec-
trode layers and the pixel electrode layers formed with trans-
parent conductive films. The wiring auxiliary layers are
formed with a light shielding conductive film.

[0077] (7) In the display device of (1), the counter substrate
includes the detection electrode wiring layers extending in
the first direction. The common electrode layers serve also as
a driving electrode wiring layer for the in-cell touch panel.

[0078] (8) The display device includes the first substrate
and the second substrate. The first substrate includes the first
signal wiring layers extending in a first direction, the second
signal wiring layers extending in a second direction different
from the first direction, the first wiring layers extending in the
second direction, the first insulating layer, the second insu-
lating layer, the common electrode layers arranged in a layer
lower than the first wiring layers through the first insulating
layer, and the pixel electrode layers arranged in a layer higher
than the first wiring layers through the second insulating
layer. The first wiring layers are arranged in positions cover-
ing the second signal wiring layers in a plan view. The com-
mon electrode layers are divided in the second direction on
the second signal wiring layers.

[0079] (9) The display device of (8) is isolated from the
pixel electrode layers, and has the second wiring layers in the
same layer as the pixel electrode layers. The common elec-
trode layers are connected to the first wiring layers through
the second wiring layers.

[0080] (10) The display device of (9) has a first contact hole
penetrating through the first insulating layer on the common
electrode layers and the second insulating layer, and a second
contact hole of the second insulating layer on the first wiring
layers. The second wiring layers are arranged to connect the
common electrode layers inside the first contact hole and the
wiring auxiliary layers inside the second contact hole.
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[0081] (11) In the display device of (8), the second sub-
strate includes the light shielding layer and the color layers.
The light shielding layer is arranged in a position covering the
first wiring layer in a plan view.

[0082] (12) In the display device of (8), the first wiring
layers are arranged between the sub pixels of different colors
in a plan view.

[0083] (13) In the display device of (8), the common elec-
trode layers and the pixel electrode layers are transparent
conductive films. The first wiring layers are light shielding
conductive films.

[0084] (14) In the display device of (8), the second sub-
strate includes the detection electrode wiring layers extend-
ing in the first direction. The common electrode layers serve
also as the driving electrode wiring layer for the in-cell touch
panel.

[0085] (15) In the display device of (8), the first signal
wiring layers are wiring layers for a scanning signal. The
second signal wiring layers are wiring layers for a video
signal.

[0086] (16) The display device (8) includes the liquid crys-
tal layer arranged between the first substrate and the second
substrate.

What is claimed is:

1. A display device comprising:
an array substrate;

a counter substrate; and

a liquid crystal layer which is arranged between the array
substrate and the counter substrate, and

wherein the array substrate comprises

scanning signal wiring layers extending in a first direc-
tion,

video signal wiring layers extending in a second direc-
tion different from the first direction,

pixel electrode layers arranged in a layer higher than the
video signal wiring layers, and

common electrode layers arranged in a layer higher than
the pixel electrode layers,

the common electrode layers are arranged in positions
covering the video signal wiring layers in a plan view,
and

the common electrode layers are divided in the second
direction.

2. The display device according to claim 1,

wherein a divided part of the common electrode layers is in
a position intersecting the scanning signal wiring layers
between adjacent video signal wiring layers.

3. The display device according to claim 1, further com-

prising

wiring auxiliary layers arranged on and adjacent to the
common electrode layers, and

wherein the wiring auxiliary layers are arranged in posi-
tions covering the video signal wiring layers in a plan
view.

4. The display device according to claim 3,

wherein a divided part of the common electrode layers is in
a position in which the wiring auxiliary layer is not
arranged.
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5. The display device according to claim 3,
wherein the wiring auxiliary layers are light shielding con-
ductive films.
6. The display device according to claim 1,
wherein the common electrode layers are arranged in posi-
tions covering the scanning signal wiring layers ina plan
View.
7. The display device according to claim 1,
wherein the counter substrate includes a light shielding
layer and coloring layers, and
the light shielding layer is arranged in a position covering
the wiring auxiliary layers in a plan view.
8. The display device according to claim 7,
wherein the light shielding layer is arranged in positions
covering divided parts of the common electrode layers.
9. The display device according to claim 1,
wherein the pixel electrodes and the common electrode
layers are transparent conductive films.
10. The display device according to claim 1,
wherein the counter substrate includes detection electrode
wiring layers extending in the first direction, and
the common electrode layers serve also as a function of a
driving electrode wiring layer for an in-cell touch panel.
11. A display device comprising:
a first substrate; and
a second substrate, and
wherein the array substrate comprises
first signal wiring layers extending in a first direction,
second signal wiring layers extending in a second direc-
tion different from the first direction,
pixel electrode layers arranged in a layer higher than the
second signal wiring layers,
commion electrode layers arranged in a layer higher than
the pixel electrode layers, and
first wiring layers arranged on and in contact with the
common electrode layers,
the common electrode layers are arranged in positions
covering the second signal wiring layers in a plan view,
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the first wiring layers are arranged in positions covering the
second signal wiring layers in a plan view, and

the common electrode layers are divided in the second
direction.

12. The display device according to claim 11,

wherein a divided part of the common electrode layers is in
a position in which the first wiring layer is not arranged.

13. The display device according to claim 11,

wherein the common electrode layers are arranged in posi-
tions covering the first signal wiring layers in a plan
view.

14. The display device according to claim 11,

wherein the second substrate includes a light shielding
layer, and

the light shielding layer is arranged in a position covering
the first wiring layers in a plan view.

15. The display device according to claim 11,

wherein the first wiring layers are arranged between sub
pixels of different colors in a plan view.

16. The display device according to claim 11,

wherein the pixel electrodes and the common electrode
layers are transparent conductive films, and

the wiring layers are light shielding conductive films.

17. The display device according to claim 11,

wherein the second substrate includes detection electrode
wiring layers extending in the first direction, and

the common electrode layers serve also as a function of a
driving electrode wiring layer for an in-cell touch panel.

18. The display device according to claim 11,

wherein the first signal wiring layers are scanning signal
wiring layers, and

the second signal wiring layers are video signal wiring
layers.

19. The display device according to claim 11, further com-

prising:

a liquid crystal layer arranged between the first substrate
and the second substrate.
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